Background: Headache disorders are common and burdensome throughout the world, placing high demand on health care services. Good information on their prevalence and distribution through sectors of the population are a prerequisite for planning interventions and organizing services, but unavailable for India. Objectives: To fi nd out the prevalence of headache disorders in Karnataka State and establish important sociodemographic associations. Materials and Methods: Using a door to door survey technique, amongst 2997 households, 2329 individuals were interviewed with a validated structured questionnaire by randomly sampling one adult member (aged 18-65 years) from eligible households in urban (n = 1226) and rural (n = 1103) areas of Bangalore, during the period April 2009 and January 2010. Statistical Analysis Used: Chi-square, odds ratio (OR), and logistic regression. Results: The 1-year prevalence of headache was 63.9% (62.0% when adjusted for age, gender and habitation) and 1-day prevalence (headache on the day prior to the survey) was 5.9%. Prevalence was higher in the age groups of 18-45 years, among females (OR = 2.3; 95% confi dence interval: 1.9-2.7) and those in rural areas. Prevalence was higher in rural (71.2 [68.4-73.8]) than in urban areas (57.3 [54.5-60.1]) even after adjusting for gender. The proportion of days lost to headache from paid work was 1.1%, while overall productivity loss (from both paid and household work) was 2.8%. Conclusions: Headache disorders are a major health problem in India with signifi cant burden. It requires systematic efforts to organize effective services to be able to reach a large number of people in urban and rural India. Education of physicians and other health-care workers, and the public should be a pillar of such efforts.
Introduction
Primary headache disorders, particularly migraine and tension-type headache (TTH), are among the most common burden of headache. It drew attention, as has the global campaign against headache, [6] [7] [8] to the absolute need for good national population-based studies, conducted with the specifi c objective of estimating the scope and scale of this burden in order to inform health policy.
In India, previous neuroepidemiological surveys have identifi ed headache disorders as among the most common neurological conditions, but estimates of prevalence have been wide-ranging: From as low as 0.2% to a high of 58%. [9] [10] [11] [12] Methodological differences and inconsistencies between studies have contributed to this wide variation, which is so great as to be wholly uninformative.
Supported by Lifting the Burden, 6 -8 a population-based survey was undertaken in Southern India (Karnataka State), using a standardized and validated methodology, as a project within the global campaign against headache and as a fi rst step in estimating the burden of headache in India. The objectives of the study were to fi nd out the prevalence, document sociodemographic correlates of headache disorders, and lost productivity attributable to them. The emphasis is on the implications of this burden for organizing services in both clinical and population based settings for effective public health interventions, especially in low and middle income countries (LMICs).
Materials and Methods
The research protocol was approved by the Institutional Ethics Committee of National Institute of Mental Health and Neurosciences. Informed consent was obtained from all participants and also, where appropriate, from local community leaders.
The details of the methods, including validation of the diagnostic instrument, have been published elsewhere, 13, 14 and salient points are highlighted below.
A cross-sectional survey was conducted in geographicallydefi ned populations in urban and rural Bangalore, during the period April 2009 and January 2010. Assuming an expected prevalence of headache of 35%, 1,9-12 based on review of previous studies, and with 95% confi dence interval (CI) and 10% relative error margins, the minimum sample requirement was 1000 biologically unrelated individuals from each (urban and rural) stratum.
The urban population of one of the municipal wards (an administrative unit) was selected through a simple random method. For the rural sample, two large villages (each with 500-800 households) from one taluka were selected through a simple random method. Further, the adult population (aged 18-65 years) was randomly selected from each household after enlisting. Six fi eldresearch offi cers trained in data collection visited the study areas prior to the survey and listed all residential households, excluding commercial establishments, vacant and abandoned buildings and households with a period of stay of more than 6 months. From these listed households, the respondents were sampled randomly on "cold-calling" visits (visiting unannounced). At each visit, when there was a response (i.e., the door was opened, and consent was given), all resident adult members were listed and one was selected randomly. To obtain maximum participation, whenever there was no response at the initial visit to a household, or the selected participant was not at home, two further visits at different times and/or on different days were undertaken.
The participant was interviewed face-to-face. A structured questionnaire developed specifically for this survey had been validated in a pilot study of 224 community respondents. 13, 14 This instrument contained sociodemographic questions, screener questions for headache prevalence, questions to arrive at a diagnosis of headache, etc., The 1-year prevalence of headache and also the 1-day prevalence (headache yesterday) were estimated, and this confi rmed to the headache defi nitions of International Classifi cation of Head Disorders II. 15 All data were entered into a secured database, after scrutiny for completeness, accuracy and coverage, using EPI INFO windows version 3.5. 16 Statistical analyses were performed using EPI INFO and SPSS version 15.0. 16, 17 Chi-square was used to test the signifi cance of the difference between proportions. Multivariate logistic regression analysis was undertaken with presence of headache as the dependent variable.
Burden was estimated as lost productivity, calculating the proportion of days lost from paid work and overall (paid and household work), using the Halt index. 18 We multiplied reported days lost in the last 3 months by 4 to estimate days lost per year. We calculated per capita lost productivity as total working days lost in the sample per year divided by (2329 * 240), where 2329 was the total number of persons interviewed (denominator) and 240 the accepted number of working days/year. At least one episode of headache in the past year was reported by 1488 participants. The crude 1-year prevalence of headache in the study population was therefore 63.9%; adjusted for age, gender and habitation, it was 62.0%. The mean number of reported headacheaffected days in the previous 3 months was 8.3 (33.3/ year). Headache yesterday was reported by 5.9% of participants, an observation in very close agreement with the estimated point prevalence of 5.8% calculated from 1-year prevalence and the reported headache frequency ((1488 × 33.3)/(2329 × 365)), despite that the latter depended upon accurate recall. Table 2 and Figure 1 show 1-year prevalence according to age, gender and habitation (urban vs. rural). Prevalence declined after age 45 years in both genders, a trend that was more marked among urban dwellers. The prevalence peak of 67.1% in the age group 36-45 years was mostly attributable to urban females. In all age groups, headache was more prevalent among females (overall 73.0%) than among males (54.4%). In both genders and all age groups, headache was more prevalent in rural (overall 71.2%) than urban dwellers (57.3%).
Results
Those with headache were more likely to be illiterate and less likely to be highly educated, although this was largely driven by the rural population. While the distribution of occupational classes differed highly significantly (P < 0.001) between those with and those without headache, there was no obvious pattern to this. Skilled workers appeared to be especially prone to headache and the group constituting clerical workers, shop-owners and farmers protected against it; these associations were apparent in both urban and rural populations, but more marked in the latter. Marital status had no obvious impact. Multivariate logistic regression models undertaken separately for urban [ Table 3b ] and rural [ Table 3c ] areas revealed that gender continued to be the signifi cant variable in both areas (OR urban = 2.1; 95% CI: 1.6-2.6; OR rural = 2.7; 95% CI: 2.0-3.5). This model correctly classifi ed 72% of the rural sample and 61% of the urban sample.
Burden estimation revealed that the proportion of days lost from paid work because of headache was 1.11% (average loss of 4.0 days/year, for the 1488 participants reporting at least one episode of headache in the past year (see method of calculation above). Similarly, overall lost productivity (from paid and household work) was 2.8% (average loss of 10.4 days/year, for the 1488 participants reporting headache). This was corroborated by those reporting headache yesterday (5.9%), of whom half (50.0%) could do nothing or did less than half of their expected work, a loss of 2.95% (50.0% * 5.9%).
Discussion
This present study was supported by Lifting the Burden as a project within the global campaign against headache. [6] [7] [8] It is the fi rst of its kind on headache disorders from the Indian subcontinent. Headache disorders have ranked highly in all neuroepidemiological surveys of India, [9] [10] [11] [12] but reported prevalence has varied greatly, presumably because of methodological differences. Among these, Saha et al., 10 in a population survey of 20,842 residents in West Bengal, reported a prevalence of only 0.9%, while Gourie-Devi et al. reported a not dissimilar 1.1% from a survey of 102,542 individuals from urban and rural Bangalore. 9 These numbers are very different from our 1-year prevalence of almost two-thirds (62%) reporting a headache in the last 1 year.
The possible explanations for this huge variation are that the earlier studies were general neuroepidemiological studies, in which headache was not the main object of the enquiry but only one among many disorders in the neurological morbidity spectrum. Methodological variations -in selection of populations, sampling methods, sample size, participation bias, case defi nition, screening questions, diagnosis, and statistical interpretations -are factors of considerable importance in estimating prevalence of a disorder; 19 many of these are disorder-specifi c, and they cannot all be optimized in a study with multiple objects of enquiry. Equally, adequate enquiry into each disorder takes more time than can be allocated, when there are multiple enquiries. The limitations of earlier studies were overcome by focusing on headache disorders, sampling both urban and rural populations, repeating visits when necessary to improve participation rate, adapting the criteria of International Classifi cation of Impairments, Disabilities and Handicaps-2 and using a validated survey instrument. By this, the hugely underestimated prevalence of headache disorders in the Indian subcontinent has been recognized. This is substantially higher than the global estimate of 47% but quite similar to measures of prevalence in high income Germany (60-71%) and low and middle income, 1, 20, 21 Russia (63%), 22 Brazil (65%), 23 and Georgia (57.6%). 24 As in all countries, prevalence of headache was higher among females, 1, 22, [24] [25] [26] which is explained by biological and socio-cultural infl uences. [27] [28] [29] The higher prevalence of headache among the young and middle-aged adult population was also observed, however, there is no clear explanation for the apparent absence of this association among rural dwellers. This highlights the importance of research to uncover the factors related to rural habitation that might affect the occurrence (and/or reporting) of headache. A higher prevalence was documented among rural dwellers than urban, and among those living in low-income households. The urban -rural difference has been observed by others and 24, 30 as in our study, is confounded by the strong association between rural dwelling and relative poverty: nearly 95% of rural dwellers (and 98.1% of those with headache), but 70.6% of urban dwellers (73.6% of those with headache) belonged to households with incomes of <INR 11,000 (about USD 250 at the time of the survey) per month, while socioeconomic status and low income stood out as signifi cant factors for rural dwellers in the multivariate logistic regression model. The association of headache disorders with relative poverty has also been reported in other epidemiological studies and has been seen even in high-income countries. 22, 24, 31, 32 In addition to highlighting the huge numbers in Karnataka, who experience headache and suffer the symptom burden, the present study has demonstrated enormous productivity and socioeconomic burden: losses in the workplace of 1.1% and overall of 2.8%. The net per capita state gross domestic product for 2011/2012 was INR 68,374 (USD 1139), 33 consequently, the losses to the Karnataka State economy would have been INR 114.5 billion (USD 1.9 billion). Lost workplace productivity alone would have contributed INR 44.96 billion (USD 749.35 million).
Implications for management and service delivery
An active headache disorder is defi ned by the occurrence of at least one episode of headache in the previous year. There are effective treatments for managing headache disorders, 34 but they need to be available. In addition, both health-care professionals and the public need to be made aware of it, and also understand their correct use. Incorrect use and mismanagement can both lead to new problems. If these effective treatments are not made available through the public health/primary health care, people should also be able to afford them.
The association of headache with rural habitation and low income aggravates the problem in a number of ways. Firstly, low-income households have limited access to health care, more so in rural areas as health care is relatively defi cient in these places. Secondly, people with headache disorders may not be fully productive, and hence would have lower earning potentials. Thirdly, as low income is also associated with low education, these families tend to neglect the problem through lack of awareness. Fourthly, lack of access to professional health care encourages people to resort to home remedies or traditional therapies, which may not be appropriate. Fifthly, even when people with headache do contact a health-care provider, inadequate professional education may lead to inappropriate management, ineffective treatment and improper (and wasteful) referrals. 2 These problems are not unique to India. Globally, and within every country, headache disorders are among the most prevalent and the most highly neglected health problems. 1, 2, 4 Indian society like other LMICs is no exception to this phenomenon. Our study demonstrates the crucial need to develop and put in place systematic provision of health-care programs, with trained professional health-care providers, in both rural and urban areas. There is also an urgent requirement for similar studies to be undertaken elsewhere in India and especially in other LMICs, and these are likely to demonstrate the same need.
Conclusion
Our study has clearly demonstrated the high prevalence of headache disorders in the community through a population survey in Karnataka State, well above the global average. Further, it has demonstrated the healthcare need attributable to this, with more than one in every 20 people experiencing headache on any particular day. The necessity for delivering health-care services to these people requires planning and organization. Education of physicians and other health-care workers, and the public, should form the bedrock of the health care delivery system, along with adequate investment of resources. Given the high cost of failure to treat headache, such investment is likely to be cost-saving. 
